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Abstract: 

Background: OA is a common debilitating condition prevalent most commonly in the knee joint. A typical OA 

patient will show symptoms of pain and decreased muscle strength. A lot of literature aims at these symptoms 

and its treatment, however the evidence on proprioceptive training in the form of joint repositioning training is 

lacking. 

Purpose of the study: To find the efficacy of joint repositioning training on joint position sense and functional 

outcome in OA knee. 

Objective of the study:To determine the efficacy of joint repositioning training on joint position sense and 

functional outcome in osteoarthritis of knee. 

Methodology: 30 subjects with unilateral osteoarthritis and who met the inclusion criteria were studied. 

Assessment was done prior to the intervention for joint position sense, MMT and WOMAC. Group 1 was given 
joint repositioning training and group 2 was given conventional physiotherapy treatment. This was continued 

thrice a week for three weeks. After the third week, post assessment was taken using same outcome measures 

and results were analysed. 

Result: After three weeks of joint repositioning training, group 1 showed significant results as compared to 

group 2. The values for joint position sense (p=0.0033), MMT (knee flexion: p=0.0138); (knee 

extension:p=0.1684);(hip abduction:p=0.0002);(hip adduction:p=0.0019) and WOMAC (p=0.0065). 

Conclusion: Joint repositioning training proved to be effective for joint position sense and functional outcome in 

osteoarthritis of knee. 
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Introduction 
Osteoarthritis (OA) is a prevalent, ubiquitous, debilitating condition commonly affecting the knee joint. 

Osteoarthritis (OA) is a multifactorial disease that causes articular cartilage loss and joint space narrowing, as 

well as pain, loss of function, and physical impairment, lowering quality of life significantly.1Proprioceptive 

sensation disorders are also observed in the contralateral leg of people with unilateral osteoarthritis who are at 

high risk of developing bilateral osteoarthritis. Since proprioceptive visual acuity can be a correctable factor, it 

may be important to elucidate the role of proprioceptive deficiency in the cause and progression of OA.2 

Around the world, about 250 million people are suffering from knee osteoarthritis which comprises of 3.6% of 

the population, 3additionally; proprioceptive impairments may be one of the contributing factors for pain or 

disability in patients with knee OA. It has also helped to reduce pain, and proprioceptive training-based 

rehabilitation regimens were more effective for OA patients.3 

The conscious perception of body position, loading, and movement is known as proprioception. There is some 
evidence that low proprioception acuity contributes to the genesis of osteoarthritis.4Multimodal exercise 

programs have been beneficial than that usual conventional programs as they target the strengthening of 

muscles, gait, coordination and functional outcome.5 A dual-task program requires an individual to perform two 

tasks simultaneously as compared to a single task.5 

The knee is the most frequent weight-bearing joint, affecting 10% to 15% of all persons over 60, with women 

having a higher frequency than males. Furthermore, patients with OA have impaired neuromuscular control, 

slower walking speeds, reduced functional abilities, and a higher risk of falling.6 

Proprioception is a sensory system that includes the sense of joint position and movement. Proprioceptive 

afferent signals are sensed by the peripheral receptors of the joint and the surrounding muscle and skin 

structures.7 
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Poor proprioceptive sensation contributes to functional instability and can ultimately lead to further micro 

trauma and injury. Therefore, it is advisable to include proprioceptive elements in the physiotherapy program for 

joint disorders. Sensorimotor training to promote proprioceptive sensation and muscle contraction in patients 

with knee osteoarthritis has been advocated since the 1990s.8 

 

Methodology and Procedure:  

Study Design:  Experimental Study Setting: This study was conducted at Krishna College of Physiotherapy, 

Karad. Sample Size: Total of 30, from which 15 were in experimental group and 15 were in control group. 

Inclusion Criteria:Subjects with unilateral osteoarthritis of knee; aged between 40 to 55 years;subjects both male 

and female; patients with radiologically proven osteoarthritis. Exclusion Criteria: Replacement surgery of 

affected limb; neurological disorders; severe deformity of lower limbs; unable to ambulate without gait aid; any 

significant injury to tibia, femur or patella; chondromalacia patellae. Outcome Measures: Reproductive angles 

for joint position sense; MMT for muscle strength; WOMAC for functional outcome. 

Step 1. Study protocol approved by the Departmental Ethical Committee. 

Step 2. Demographic data was recorded like name, age, height and weight. Medical history was asked for 

scrutinizing the subjects, which come under the exclusion criteria. 

Step 3. The subjects were thoroughly explained about the intervention and informed consent form was taken 

prior to the intervention. 
Step 4. Subjects who met the inclusion criteria were allocated to two groups; Experimental group (1) and 

Control group (2). 

Step 5. Group (1) received joint repositioning training program and group (2) received conventional 

physiotherapy treatment. This was continued thrice a week for three weeks. 

Step 6. Protocol of Joint Repositioning Training: 1) Ultrasound 2) Aquatic therapy program 3) Dual-task 

strengthening program 4) Bare foot walking; conventional group received 1) Ultrasound 2) Isometrics for 

hamstrings and quadriceps followed by isometrics for hip abductors and adductors. 3) Balance Board exercise. 

Step 7. Pre and post-test assessments were taken using reproducing the angles for joint position sense, MMT for 

muscle strength and WOMAC for functional outcome. 

Step 8. Prior to the commencement of the intervention, the subjects were asked to read and acknowledge the 

consent form. They were briefed about the treatment program and its possible effects. 

 

Result:  

1. Joint Position Sense: 

 

Chart no.1: Joint Position Sense. 
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Table no.1: Reproductive Angles. 

 Mean SD p-value 

Pre Intervention 0.2 0.4140 <0.0001 

Post Intervention 0.8 0.4140 <0.0001 

The p-value is 0.0033 and considered very significant. 

 

2. MMT: 

 

Chart no.2: MMT. 

 

 

 

Table no.2: MMT. 

 Mean SD P-value 

Knee Flexors 

Pre Intervention 3.6 0.5071 <0.0001 

Post Intervention 3.933 0.4577 <0.0001 

Knee Extensors 

Pre Intervention 3.533 0.5164 <0.0001 

Post Intervention 3.933 0.4577 <0.0001 

Hip Abductors 

Pre Intervention 4.2 0.5606 <0.0001 

Post Intervention 4.33 0.4880 <0.0001 

Hip Adductors 

Pre Intervention 4.33 0.4880 <0.0001 

Post Intervention 4.33 0.4880 <0.0001 

The p-value for knee flexion is 0.0138 and considered significant. The p-value for knee extension is 0.1684 and 

considered not significant. The p-value for hip abduction is 0.0002 and considered extremely significant. The p-

value for hip adduction is 0.0019 and considered very significant. 
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3. WOMAC: 

 

 

Chart no.3: WOMAC. 

 
 

Table no.3: WOMAC. 

 Mean SD p-value 

Pre Intervention 48.5 15.907 0.0017 

Post Intervention 36.867 16.995 0.0694 

The p-value is 0.0065 and considered very significant. 
 

 

Result 

The results of the outcome measures obtained at pre-intervention and post-intervention are shown in table 1-3. 

The pre-intervention and post-intervention values are stated for reproductive angles, MMT and WOMAC in 

tables 1,2 and 3 respectively. The values were significantly higher for experimental group. Reproductive angles 

(p=0.0033), MMT (knee flexion:p=0.0138);(knee extension:p=0.1684);(hip abduction:p=0.0002);(hip 

adduction:p=0.0019) and WOMAC (p=0.0065). The mean and SD of control group are 0.533 and 0.5164 

respectively. The mean for control group for knee flexion (3.933), knee extension (3.733), hip abduction (3.6), 

hip adduction (3.933). The SD for control group for knee flexion (0.4577), knee extension (0.5936), hip 

abduction (0.6325), hip adduction (0.5936).  The mean and SD for control group are 38.2 and 13.727 

respectively. All the outcome measures showed significant difference, however MMT for knee extension 
showed no significant difference.Paired and unpaired t test was performed to compare the results of both the 

groups and after the statistical analysis, we can conclude that joint repositioning training improved JPS and 

functional outcome in OA knee. 

 

Discussion 

After the collected data was analysed by using Instat software, the statistical analysis was done by paired and 

unpaired t test. Lephart et.al in his study stated that a deficit in the reflex stabilisation of knee is linked to the 

decreased sensory mechanisms. He also found that compromised proprioceptive abilities made patients more 

prone to injuries.9 

A lot of literature findings confirmed a relationship between impaired proprioception and functional outcome.2 

Proprioception subjectively varies from patient to patient making it difficult to measure proprioception. Another 
reason is the insensitivity of the tools that are used to measure it.10 Pain described as sharp and burning sensation 

is a typical symptom of OA. It usually worsens with prolonged activity and exercise. Proprioceptive training is 

effective for symptomatic relief. 11, 12Proprioceptive training contributes to strength training and not the general 

work out of an OA patient. Factors activating neuromuscular metabolism are intensity, frequency, time of 

training etc. which help in relieving pain.13, 14 
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To conclude, recent literature has shown that proprioceptive accuracy may play an important role in knee OA. 

However, this role needs to be further clarified. A new measurement protocol for knee proprioception needs to 

be developed. Systematic reviews focusing on the relationship between impaired proprioceptive accuracy, knee 

pain and activity limitations and on the effect of interventions (in particular exercise therapy) on proprioceptive 

accuracy in knee OA are required. Future studies focusing on causes of impaired proprioceptive accuracy in 

knee OA patients are also needed, taking into account that also the non-symptomatic knee may have 
proprioceptive impairments. Such future studies may also provide knowledge of the mechanism underlying the 

impact of impaired proprioceptive accuracy on knee pain and activity limitations.4Konak et. al. conducted a 

study with 42 older adults with balance impairment and osteoporosis and found that four-week single- or dual-

task balance exercise programs are effective in improving balance. They also revealed that the application of a 

specific type of dual-task exercise program provides greater improvement.15 

 

Future Suggestions 

 This study can be further taken up for studies, so that we can properly assess the subjects and find out the 

efficacy of proprioceptive training on OA and new methods to assess and evaluate joint position sense is 

needed. 

 This study can be done on larger population. 

 This study can be done on other population than other geographical area. 

 Adequate time should be given to actually screen the target population. 
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